However, the prevalence of NG2
+ cell processes at CNS nodes of Ranvier has not been 11 rigorously quantified. Here we used a transgenic mouse expressing membrane-targeted EGFP to structural integrity, and function of nodes of Ranvier is believed to be regulated, in part, by 26 intimate physical interactions between nearby glial cells and nodes. Clarifying whether 27 oligodendrocyte precursor cells are obligate members of this nodal support system is critical for 28 defining whether these cells contribute to pathologies in which nodal structure is compromised.
29

INTRODUCTION
[2]
Conduction velocity in central axons is exquisitely regulated by axon diameter, nodal size, nodal 1 ion channel composition, and the length of internodes, or the region of compact myelin between 2 nodes of Ranvier (NOR). Indeed, these parameters can be varied such that impulses in axons of 3 different length arrive at their targets synchronously (Stanford, 1987; Sugihara et al., 1993) , 4 suggesting that NOR structure and placement can influence circuit function. Interactions between 5 schwann cell microvilli and the nodal axolemma has been shown to play a critical role in NOR 6 formation and maintenance in the PNS (Eshed et al., 2005) . Such microvilli are absent from CNS 7 NOR and it is unclear what nodal component carries out analogous functions in the CNS.
8
Mutations that disrupt nodal structure while preserving myelination lead to decreases in within nanometers of the exposed nodal axolemma (Butt et al., 1999 10, SC wm 703 ± 54 N = 7, CB wm 537 ± 50 N = 7, CC 563 ± 32 N = 5; P = 0.12, ANOVA). as well (ON 16 ± 1%, SC wm 11 ± 1%, CB wm 11 ± 1%, CC 10 ± 1%), leading to the same
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[11]
conclusion that putative interactions occur between NG2 + cells and a small percentage of NOR 1 in their vicinity (ON 9 ± 2%, SC wm 11 ± 1%, CB wm 10 ± 1%, CC 5 ± 1%; observed%-2 random%). Similarly, when analysis was repeated using a cell "territory" of 10 m or 2 m, 3 results did not differ significantly (Figure 5A,B) . within 0.5 m of NG2 + cell surfaces, the majority were found along cell processes (en passant) 13 (ON 76 ± 2% N = 10, SC wm 74 ± 2% N = 7, CB wm 77 ± 2% N = 7, CC 88 ± 2% N = 5) rather 14 than at the tips of NG2 + cell processes (ON 24 ± 2%, SC wm 26 ± 2%, CB wm 23 ± 2%, CC 14 15 ± 2%)( Figure 8A,B) . In addition, NOR associations with NG2 + cell process tips can also be SC wm 8 ± 1% N = 7, CB wm 9 ± 1% N = 7, CC 3 ± 1%) ( Figure 8C hippocampus (HC) and cerebellar molecular layer (CB ml), were morphologically reconstructed 1 as described above ( Figure 9A ) and compared to individually reconstructed white matter NG2 + 2 cells. Gray matter regions displayed dramatically lower NOR density compared to white matter 3 regions (P < 0.0004 all gray matter vs. white matter region comparisons, t-test) ( Figure 9C ).
4
While CA1 HC contained a small number of identifiable NOR, CB ml showed only diffuse 5 labeling with NaV antibody and a complete absence of NOR ( Figure 9B) should also be pointed out that even in a homogeneous white matter tract such as the optic nerve, 7 axons arise from distinct types of retinal ganglion cells that display different rates of activity. Immunostaining and 3D reconstruction of individual NG2 + cells in CA1 region of hippocampus
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(HC) and the molecular layer of cerebellum (CB ml 
